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.1 
This invention relates te the manufacture of 
carbon black. In one of its m0r.e speclflcas- 
pects it.relates te an mprovement in the furnace 
and.process of manufacturing Carbon black 
c!osed in my coPending application, se{ial No. 
424,084, fled De¢ember 22, 194t, and now is_sue-d 
as Patent NO. 2,37Ç,795 of which thisapplication 
is a Continuation-in-part. In this application 
the invention resides mainly in means and-a 
pr_oçess for ïU:çshing sufficiÇnt heat in carbon 
black producing reaction chambès of large di: 
ameter te produce blaçks-having .special :prop- 
e_rtie/as wei! s t, 0 poduce b!acks having proie- 
er-ries similar te thë carbon black ruade accord. 
ing te the above mentòned coPending applica- 
tion. " .... 
In the past most of the cabon black used in 
the manufacture of tread stocks for Uutomotive 
rires was marie by the .se called "channel" proc- 
ess. In this lrocess a hydrocarbon gàs, and for 
the most part a lean natural gas was burned in- 
completely by a muRitude of small, individual 
gas burners. It has long been known that.when 
a cold object, is .broughtoint0 a gas flame theob- 
jecbecomes wet with contiensedmoisture and 
qoated with fme!y divided carbon. This princt- 
p!e is utilized .in the channel process in which 
theincompletely burning gas  flames.from many 
individual burners are aIlowed te impinge upon 
"channel" iron, upon which the carbon black 
deposits. The irons are kept sufflciently warm, 
hqwever that the deposited carbon is dry. Te 
produce carbon black on a-commercial scale re- 
qires thousantis of these individuaI burnérs and 
many channels for collection .f the black. 
The manUfacture of high qualitycarbon black 
according te my original pr0cess as disclosed in 
my above identifled copending application, 
soles the " " " ,, 
mulh-apparatus poblem One of 
the reactor furnaces produces as much Carbon 
black per.day as many thousands of burners in 
the cenventi0nal channêl black .plant. How 
many thousands 0ï burners are rePlaced by one 
reactor furnace, of course, depends Ul)en the: size 
of the furnace. One relatively la,.ge size urnace, 
15 inches inside diameteand, 10./feet .in length 
bas been used, an itermediate sized furnace 
may be one 9½ inches cliamèter and about 6 
f¢et ir length I bave used Still smaller, furnaces 
In consideation òf the size .Of many kinds.and 
types of commercial equipment a furnace of 15 
inçhes inside diameter and .10 ïeet in length iS 
far frein a large piece Of eqUilment. While a 
flrnac of this size lrçduc.esiarge quantitis: of 
cabQn black le, unit,, a. lage size commercial. 
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plant would stlll need .a.number of such ts. 
I have new discovered .a _method-for operatirg 
still larger reactor units-for the production ,of 
super-quality carbon black-such .as is ful!y de- 
5 scribed in my c0Pending application. -An advan- 
rage oflarger units will be immediately-rea!lzed 
in lower investment and .construction costs .Lu 
the buildlng of large scale :plants. Such .larg 
scale .plants are new needed te supply carbon 
te black for thewartime production of:rubber prod- 
ucts mostly vehicle rires. This type of carbon 
black is especially usefuLs, ince i.can be used,.in 
the processing of synthetic rubbers as well as of 
natural rubber. " 
!5 By maintainLug sufflciently htgh ternperature 
th0ughout the reaction .chämber I am able.te 
operate abnormally layge ïurnaces, and I round 
means and a .method :for carrying out this op- 
eration " " 
20 One object.of my invention is to-provide large 
scale equipment for ,the. commercial nlanufac- 
t ure:. of. carbon, black. 
Another object of my invention,is te provlde 
large sc!e equipnlent se as te reduce the hum- 
25 berof operating units requlred te produce.a giv.en 
alnount of carbon black per unit of rime. 
_tfllano, ther 0bect,of my invention is .te pro- 
ri, de apparat,us or rnaking large q.untities of 
ca, thon bIack, the oPeration of which.alparatus 
.0 can be carriçd o.ut.,at, a minimum of cost. 
Yet another ,obje, c.t of, rnyinvention is te adaDt 
the helical .lame, Çarbon black pocess .te. the 
Dr-oduction of. SDecial types of carbon blacks in 
zact9rs Of .large diameter. 
35 ;Many other obects_.antl advantages oï myin- 
veltion will be apparent te those skflled in,the 
art frein .a careful study .of. the followLu -dis- 
closure taken in conJunotion with the attached 
drawing in which: 
40 Figure 1 .is,a diagrammatic long!tudinal sec- 
tion. f..a reactor chamber showing the. centrally 
!ocate, pozous, closed end- tube» the section, be- 
ing taken on line, I.!, of Figue,, 2. " 
gure ,2 i , diagrammatic cross section of the 
45 reactor charnber showing the porous .ube,,and 
takenon th lin 2--2 0figur. i.  
1T!g:ure. 3is a crossseetion 0£. the reactor cham- 
ber hoing.,as a second,embodiment Vhe: ce, ntrat 
porous, tube anddiITerent meansoEor introduction 
50 of.rea«tant hydroarbon into the, chambe:. 
igure 4 shows, another embodimen,ç,of 
tous tube. 
Figure 5 shows still another, ernbdiment 
porous tube. 
55 Figure 6.is an elewational«view of a c.arbonçbIack 
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separating rneans known to the prior art and inlet pipe 21 flows through the annular space 18 
adapted to be used to collect carbon black frorn into the reactor in a downstream direction, that 
the efiïuent gases in pipe 9 of Figure 1. is, directly from the inlet fo the ourlet of the 
Referring now fo the drawing and especially chamber. This reactant hydrocarbon rnaterial 
fo Figures 1 and 2, the cylindrical reaction charn- 5 is the intended source of the carbon black. Air 
ber 10 bas a lining   of highly refractory mate- from pipe 22 enters tube G and diffuses through 
rial such as sfllimanite or alundum. Between the walls thereof, and causes a burning of sorne 
this reîractory Iiner   and a cylindrical steel of the reactant hydrocarbon to furnish additional 
shell G is a layer of insulation 2. The charnber heat at a point near the center of the cham,ber. 
is equipped with one or more inlet tubes 0 ex- 10 The reactant hydrocarbon strearn enters the 
tending through the charnber wall and termi- chamber in this errnbodirnent substantially as a 
nating in an oval-shaped opening so that gas hollow cylinder. When air diffuses through the 
passing through the opening enters the charnber diffusion tube I, then oxygen ïrom this air sup- 
in a direction tangential to the inside cylindri- ports partial combustion with reactant hydrocar- 
cal surface and approximately perpendicular to 15 bon frorn the inner portion of said hollow cylin- 
the longitudinal axis. Ternperature within the der to produce heat by cornbustion. This heat 

charnber may be measured through one or more 
side wall openings, as at 0. At the inlet end, 
the chamber is equipped with an inlet tube  
which rnay be approximately in line with the 
longitudinal axis. Surrounding this tube  is 
another and larger tube  7, the inner end of which 
is approxirnately flush withthe inner surface of 
the end vall while the outer end rnay be flush 
with or extend outward beyond the outer surface 
of the end wall. The tubes   and  7 are of such 
diameter as to leave an appreciable annular space 
I 8 between them, this annular space is sufliciently 
large as to serve as a passageway or inlet for gas- 
eous. or vaporous hydrocarbon charge stock for 
operation of the reactor. At the downstrearn end 
the furnace is fully open and unobstructed. A 
water spr.ay 14 is located in a large tube 19 Just 
beyond the discharge end of the furnace. 
The tube 16 should preferably be rnade of a po- 
tous, refractory rnaterial so that air for central 
zone combustion and heating purposes can be 
rnade to pass through the walls of the tube with- 
out excessive pressure drop. Pipe 22 conducts 
air from a source hot shown, to the porous tube 16. 
In the operation of the carbon black produc- 
ing reactor, according to rny invention, a mixture 
of fuel gas, such as natural gas and air is intro- 
duced through the tangential inlet tubes § into 
the furnace. This combustible mixture burns 
and furnishes reaction heat. The tangential gas 
velocity is high and causes the burning gas and 
combustion products to adhere to the inside sur- 
face of the chamber due to the centrifugal force. 
Since the downstream or discharge end of the 
reactor is the oniy opening for discharge of rna- 
terial, this tangential gas follows a helical path 
frorn its point of inlet to the ourlet end of the 
furnace. ïhis helical path is substantially the 
sarne regardless of the number of points of inlet 
0ï the tangential fuel. Figure 1 shows two tan- 
gential burners, but there rnay be only one, as for 
example in chambers of small diarneter, or three 
or four or even more ïor large diaméter reactors. 
The number and position of the tangential hum- 
ets rnay need be determined for each size, etc., 
of reactor, the ultimate aire being hot to permit 
deposition of carbon on the furnace walls and to 
furnish reaction heat. The tangential gas rnay be 
air or bxygen only. 
This ïuel gas due to ifs hlgh iniet velocity and 
relatively great centrifugal force, as rnentioned 
above, rnaintains a layer or coating of flame and 

is therefore produced at a point farthest from 
any other source of heat. In a copending appli- 
cation for patent, Serial No. 577,180, flled Febru- 
20 ary 10, 1945, now abandoned, I describe a reactor 
furnace of 15 inches inside diameter. Assuming 
a helical layer thickness of 2V inches, the cen- 
tral, carbon black forming region or cote bas a 
diarneter of about 10 inches. That is, this 10 
25 inches is the approximate distance between two 
sources of heat, or the distance rnight be termed 
the "effective" distance between the furnace 
walls. By using a central porous tube, as tube 
in Figure 1, having an outside diameter of, say, 
30 3 inches, and assuming a tangential layer thick- 
ness of 2  inches an an effective reactant hydro- 
carbon thickness of 10 inches, these figures total 
to an overall furnace diameter of about 28 inches. 
A carbon black reactor furnace of this diarneter 
3 and corresponding length is indeed a very large 
furnace. This diarneter of 28 inches is approxi- 
rnately double the 15 inch furnace, rnentioned 
above. If the furnace length is likewise doubled, 
the voinme is then increased eight fold, and the 
40 carbon produced per unit of rime rnay well be 
eight rimes that produced by the 15 inch fur- 
nace. Assuming the 15 inch furnace to produce 
4 tons per day, then the 28 inch reactor should 
produce about 32 tons per day, which quantlty is 
45 truly a large amount of carbon black. Whfle a 
tangential layer thickness of 2 V inches is rnen- 
tioned this thickness may vary over a wide range. 
Figure 6 shows any usual rneans 49 for sepa- 
ating solids from gases which rnay be applied to 
50 the downstrearn end of pipe 19 of Figure 1, it 
ing obvious that the carbon black is separated 
frorn the gas in the course of its production. 
Means 49 may be a fabric bag separator contain- 
ing a screen 52 as shown in separator 11 of Figure 
55 I of Browniee 1,925,130 of September 5, 1933, in 
which case the efiïuent gases frorn pipe 9 enter 
separator 49 and the gases pass up through screen 
52 and out pipe 5 whfle the carbon black rnay 
be collected at 5. Said Brovniee patent shows 
60 other rneans 23 in Figure II thereof, rnany types 
of means for separating solids from gases being 
longin use in the art of making carbon black in 
furnaces of the general type disclosed ip the pres- 
ent application. 
65 Based on such an output, the number of units 
required to give a large annual production of 
carbon black need not be large. 
As rnentioned hereinbefore, when large di- 

combustion products on the furnace inner wall. arneter reactors are used, the tangential gas 
This layer then acts as a partition between the 70 velocity rnust be correspondingly greater in order 
furnace.walls and reactantrnaterials passing lori-, to obtain suflicient centrifugal force to rnake 
gitudinally through the oentral portion of the certain that the protective layer be rnaintained 
reactor, the operation of which is hereinafter fully adjacent the side walls. 
explained. The amount of heat needed at the center of the 
 The reactant .hydrocarbon stream coming frorn 75 chamber may be provided by adjustment of the 
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air presur in he porous tubë ', 6. Thè tube 
must, of course,, bé sufficiently P0rous toprmït 
pasïë of the./necessary, amount of air. Thé 
UPl.!limit. of tUbe p0rosity may well bé a më- 
chaical Considération, since as porosity in- 
cre thé strength of a porous tube Will dè- 
cree. 
In case more air is needed for tts p0rous 
tube-c0mbustion than can bé forced through 
thWbe W:al byreasonable pressës, thé porous 
tub Y bè Perfbrted. Such a tube is shoh 
dag9maticliy in gure 4. The gèneral tube 
mze and shape may be similar to thàt of tube 
  of Figure 1. The perforations '6 0f the porous 
tub-e of gure 4 maY be sufficient in number and 
of hch Size as to permit passage of sufficient air 
fo the Problem at hand. Itis a difficult problem 
to :temPt to détermine with any degree of ac- 
caythe exact number and size of holes nees- 
sry t0 fursh exactly the required amont of 
air. us, for any given furnace 0r reactor size 
it is best to detérmine these points as well as 
the exact am0unt of air by the trial and error 
mèthod. It will be obvious to one Skilled in such 
art that tube Por0sity and size and number of 
thë small holes may vary within rather wide 
limits. The fidal adjustment for air volume is 
mde by adjustment of the pressure of the inlet 
air. These holes 6 can bé directed downstream 
with respect to reactant hydrocarbon flow, as 
illusrated in Figure 4, or they may bé directed 
radially or at right angles or thereabouts, to 
the réactant hydrocarbon flow. e direction of 
thé holes and thé velocity of thé air passing 
through these perforations are variables which 
can bé sed as mëans of controlling mixing 
tween the air and the reactant hydrocarbon. 
In any case, however, thé velocity should bé high 
enough to maintain a pressure differential be- 
twëen the insid of tube 6 and reaction zone 
 nd sufficiehtly high to cae diffusion of 
sufficient ar through the tube wall to prevent 
crb0n depoSïtion 0n it exterior surface; the 
prëvention Of Uch earben depositi0n, however, 
is kn indidental fu.nction of the dising air. 
The sll..trëam of air from each hole forms an 
inëtëdflhme in the body of reactant hydro- 
cb0n. This is an especially desirable feature 
baUe ä lrgë rea of flame is created 
ffir:stng hët fo the reactant hydrocarbon by 
rafliati0n and 0hvection. 
sti!l :a diffêrent type of tube may be used for 
supihg lativély large amounts of air is 
sh5Wn ingre 5. This tube may usually be of 
smaller dimetër than such a tube as shown in 
gùre 1 or 4. -is open end tube ay be 
reiatlely Sh0t and actually extend into the re- 
action ehabér only a féw inches for delivery 
of airinto thè central portion of the hydrocar- 
bon finèroing Conversion to carbon black. 
.« Ç!nc additional air is néeded most in the 
sream end of the reactor where the concen- 
tratïoh î neactëd hYdr0carbons is highest, 
thêe'Dor0 tbës neèd not èxtend th full leth 
0f hWëcr. 
e air added by means of diffusion ubès may 
bCrëhëatêd, if desired, t0 mare it more effec- 
ï*ë. 
h rëCtors of exceedingly large diameter, sev- 
eral diffusion tubes distributed in the central 
région 0f thé rëactor can bé used. 
 Casea natural gas is used as the reactant 
hydroCabon, thàt is, as thé source of carbon, 
this material may bé prehèated t0 temPeratures 
 ]h  1300  b 1400-F..o èën hïgher, as 

for ëxamplè, 2000  F. Wh tëmpërare lï 
ï0 r the prëheating step may dëpën at .iëgt 
somewhat on material available. Th a:bëvë 
mentioned lower Prèheat tempèritures my :bL 5 obtainëd by thé use of ordinary stëel tubes, 
for higher tèmperatures spécial alloy tubes y 
be necessary and these latter ma bé ïlilïicaltt0 
obtain 'in view of the Present Wartimë SiofgS. 
In case the reactant hydrocarbon is  liquid 
I0 oil, as for exemple a recycle gas oil such ïS tht 
disclosed in my còpending application, of whiëh 
this appli6ation is a C0ntinuati0nin-ihr, a 
stiil diffërent preheàting aPlaratus and operaA5h 
may be used. Fo thë oit, the heat:ng tiàbes my 
i: be of common rnaterial sihce tlàe oil fs no iïsiÏ- 
ly heated to an ëxcessively high ëmperaiïr. 
The oil will usually be heated to a température 
some degrees above its boi!ing range Undër 
100 Poùnds more or less. Thé 0il lèaes heisrë- 
2o heatr in the liquid stète and Passes thö-ugti a 
pressure reduction valve just pri0r t0 h .in- 
troduction into the reactor. Upon edUCtiSn 
pressure itis intended that the oil wiil fully 
vaporize, hence the oil is lreheated sufflciently 
25 that this comPlete valorization Can 0CCiir. I 
bave f0und that in some cases thé presSUre may 
be low and the oil allowed to Valorize to a 
siderable extent in the preheat tubes. 
A pehéating furnace or preheater is sh0Vh 
3o diagrammatically in Figure 1 and is referred b 
by numeral 3. lumeral 3} rëfers to thë èiir 
inlet, numeràl 28 to the a-i heating Coil, whïch 
lile 2 leads lreheated air to the reactor fUrnace 
and the porous tube !6. 
::» Pipe  ! conducts reactant hydrocarbon fr0m 
source, hot shown, to a Coil 9 Vhile Pipe  lëads 
the hated hydrocarbon to th reactor furnce. 
A bridge Wall or partition 3 separates the air 
prehèattng secçion from the hydrocarbon pe- 
heating section since these two materials may 
need be preheated to different temperatures. 
The hydrocarb0n leating coil may need be 0ne 
for prëheating liquid hydrocarbon, as for ex- 
ample, the recycle gas oil mentionedhereinbefore, 
45 under pressure. When such an oil is used, then 
pille  Carries an exiansion valve so tha when 
the preheated liquid passes if may bé vaporized 
previous to entry into the reactor. In Case a 
gaseous reactant hydrocarbon is used, heatihg 
 coil 29 is then one adapted for transfèr andheat- 
ing a gas. 
Thé tangentially added fuel-air mixture maY be 
preheaed s0mewhat, if desired. However, it ts 
préférable t0 preheat thé tangential fuel gasand 
55 the tangential air separtely and mix these hdated 
materials ata point as nea the tangential bUiner 
as lOSsible. When introducing only air thr0ugh 
the tangential burners as hërein described, this 
air may bé advantageously preheated to acceler- 
0 are Or imProvë its combustion supporting Proper 
ries. That is, preheated air is more effective.for 
obtaining high furnace temperaturès han is c01d 
air, also less rèactant hYdrocarb0n need be Con- 
sumed for production of the heat 0f éaction 
65 hydrocarbon to caboh. The uliàtë rëSult:-of 
this air Preheating i a greáter yield of rb0n 
blacl per unit of eactant hYdr0abon. 
To placé ä reactor furnace :into 0perati0n,be. 
ginning with a cold furnace, a small amount of 
ï0 hydrocarbon gas is pàssed in through thé tangen- 
tial burners and ignited. As s0on as ignited the 
gas may be increased somewhat and at the saine 
rime air is added t0 inake the Combustion self 
supporting. As thé fùrnace bec0mes heated he 
 tangential fuel and ai mh,-bë iëaei::ï : 
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reach ultimately the carbon black forming tem- 
perature. When this temperature is reached re- 
actant hydrocarbon is turned on so that saine 
maY enter the chamber b; way of the annular 
space 18, of Fiiure 1. Immediately air may be 
admitted to the porous tube so that carbon will 
hot be deposited on its exposed surïace. After 
operation in this manner for at least a short rime, 

valves, meters, pipes, etc. have been omitted for 
purposes of simplicity. 
While the above description is full and detailed, 
I do hot wish to limit my invention thereby. 
5 Similiarly, I do not wish to limit my invention 
by any theory or suggestion as to possible reasons 
why a large size reactor will function as 
plained. 

the fuel gas may, if desired be closed off permit- As will be understood by those skilled in the 
ring only air to enter through the tangential lO art many variations and modifications in reactor 
burners. Under such conditions, then, a portion design and in methods of operation may be made 

of the reactant hydrocarbon is consumed by this 
tangential air in furnishing the protective layer 
of flame and combustion products and for fur- 
nishing a large portion of the heat necessary to 15 
promote the reaction of hydrocarbon to carbon. 
The air passing through the walls of the diffusion 
tube also consumes some reactant hydrocarbon 
in furnishing heat for the reaction. The passage 
of air through the pores of the porous tube acts 2o 
in a mechanical way to prevent deposition of 
carbon thereon. 
This above explanation of steps tobe ïollowed 
in starting the operation of a reactor ïurnace is 
hot intended tobe a limiting factor, since the z5 
method of starting a furnace and continuini 
operation once started, may be varied within 
rather wide limits. The best methods for such 
operations are usually those lealmed by experi- 
ence, and by my explanation I have intended only 
to suggest a starting point. An operator skflled 
in the operation of such furnaces will soon learn 
the fine points necessary for the production of 
maximum yields of carbon black of optimum 
quality. 
Figure 3 illustrates an embodiment of reactor 
furnace in which the porous tube air enters 
way of a porous tube 2B and the reactant hydro- 
carbon enters by way of a plurality of inlet open- 
lngs 27. The number of these inlet openings is 40 
not intended to be limited to four as shown, but 
may be less than four, or more than four, as for 
example, six or eiiht. Ail that is necessary is to 
provide for a reasonably uniïorm distribution of 
reactant hydrocarbons around the porous tube 45 
as a center. Still other methods or apparatus or 
shapes of inlet tubes may be used providing there 
is a ïairly uniïorm distribution of reactant mate- 
rials. 
Porous tubes useïul for the purpose disclosecl 5O 
are hot intended to be limited to the embodiments 
hireinbefore described since many other modi- 
fications may serve thi puriose equally well. ior 
example, the tube shown in section in Figure i 
contains perforations throuEh which air passes 5.5 
in addition to that which passes through the tube 
"pores." These openings or perforations 5 are 
so positioned that air passing therethrough flows 

without departure from the spirit and intended 
scope of my invention. 
What I clalm is: 
1. A furnace for producing carbon black com- 
prising in combination a hollow cylindrical fur- 
nace body havini one end closed by an end wall0 
one end open, a perïorate tube having a plurality 
of perforations in the side wall thereof disposed 
within said hollow furnace body and aloni the 
loniitudinal axis thereoï a substantial distance 
to act as a flame holder and having one end 
rigidly disposed within the end wall of said fur- 
nace body, means attached to said one end of 
said perforate tube for introducing air into said 
perïorate tube, a burner.tube extending through 
the side wall oï said furnace body near the end 
wall thereoï, the longitudinal axis of said tube 
being tangent to the inner cylindrical wall of 
said ïurnace body, gas inlet means disposed 
around said perïorate tube in the end wall of said 
furnace and means to inject gas in the form of 
an annulus through said gas inlet means into the 
furnace concentric with the axis thereof. 
2. The furnace of claim i in which the gas 
inlet means comprises an annular inlet member 
concentric to, and surrounding said perforate 
tube. 
3. The îurnace oï claim i in which the gas 
inlet means comprises a pluralitF of tubular gas 
inlet members spaced in a circle around the per- 
forate tube as a center. 
4. A ïurnace for producing carbon black com- 
prising in combination a hollow cylindrical fur- 
nace body having one end closed by an end wall, 
one end open, a perïorate tube having a plurality 
of perforations in the side wall thereof disposed 
within said hollow furnace body and along the 
longitudinal axis thereof a substantial distance to 
act as a flame holder and having one end rigidly 
disposed within the end wall of said furnace body0 
means attached to said one end of said perïorate 
tube ïor introducing air into said perforate tube, 
a plurality oï burner tubes extending through the 
side wall oï said furnace body, the longitudinal 
axes oï said tubes being tangent to the irmer 
cylindrical walls of said furnace body, one of 
said pluralitF oï burner tubes positioned adja- 

out at right angles to the porous tube surface, cent the closed end wall of said furnace and a 
They may, however, be pointed in any direction 5Ç second of said plurality of burner tubes posi- 
found desirable, tioned adjacent the end of said perforate tube, 
It miiht seem inconsequential when one gas inlet means disposed around said perïorate 
changes to a larger size reactor furnace» but my tube in the end wall of said furnace and means to 
experience bas shown this point tobe one of ex- inject gas through said gas inlet means in the 
treme importance. For example, when changing" 5 form of an annulus lnto said furnace concentrlc 
the length of a 9J inch diameter reactor ïrom 4 with the axis thereof. 
feet to 6 feet the process became inoperable as re- 5. The ïurnace of claim 4 in whlch the gas 
gards a given type of carbon black marie with thi inlet means comprises an annular inlet member 
4 foot ïurnace until a full reconsideration re- concentric to, and surrounding said perforate 
garding operating conditions was given, and even 70 tube. 
some points of furnace design had to be revised. 6. The furnace of claim 4 in which the gas 
Materials of construction ma.y well be selected " inlet means comprises a plurality of tubular gas 
from those commercially available providini, of inlet members spaced in a circle around the per- 
course, they serve the intended purpose. Many forate tube as a center, 
sux!llr¥ and mor, Fer. por. a, ç  75 7, A une f¢r producin car¢n lck coin  
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P!ng. in: cbination  hollow cylindrical tur- 
çiUd.lïingiiëind }iiand ' thé othër d 
6Dëfi, i0n::fbrae :6ueaving a: plurlïty0f 
peçraing i: the Sldewail thereo1 rigid]y sup- 
p6$d d dlsp0ed along the longitudinal axis 
of and within said hollow 1urnace body a sub- 
sntial dis[ancët0 ac as a flame holder, said 
$bë havlng one-end closed and theother end 
extending into a cylindrical oçening in said end 
wa, mens attached to said other end of said 
perforate tube for injection o1 1ree-oxygen con- 
ining gas thereinto; said Cylindrical opening, 
dpççfrté tubd ahd said furnace body hamg 
a c0mmon longitudinal äxis: sald Cylindrical 
5Peng in the efid Wall having a greater diam- 
ë$ than:the outside diamëëro1 said perfo- 
ate tubë and providing ad annular space there- 
tween, mèansàttachëd to è outer end o1 aid 
clinlcal opening in Saidd wall 1or injecon 
5 gS into Said annular Space; a second tube ex- 
ending throughthe sidewall of said 1urnace body 
near said end wall, the longitudinal axis of said 
second tube disposed tangent to the i cylin- 
drical wall and in a plane perndicular fo the 
longitudinal axis of said 1urnace body. 
8. A fugace 1or producing carbon black com- 
prising in combination a hollow cyllndrical fur- 
nace body having one end wall and the other end 
open, a long perlorate tube having a plurality of 
perforations in the side wall thereo1 rigidly sup- 
ported and disposed along the longitudal axls 
of and within said hollow fugace body a sub- 
stantial OEstance to act as a flame holder, said 
tube havlng one end closed and the other end 
extending into a cynical opening In said end 
wall, means attached to said other end of sald 
perforate tube 1or injection o1 free-oxygen con- 
taining gas thereinto; said cylindrical opening, 
said perforate tube and said 1urnace body hav- 
lng a coon longitudinal axls, sald cyllndcal 
opening in the end wall having a greater diam- 
er than the outside diameter of said perforate 
tube and providing an annular space there- 
between, means attached fo the ouïr end of said 
cylindrical openg in said end wall 1or injection 
of gas into said annular space; a plurality of 
tubes extending through the sidewall of said fur 2 
nace body, the longitudinal axis of each tube of 
said plurality of tubes dissed tangent to the 
inner cylindrical wall and in a plane perpendicu- 
lar to the longitudinal axis o1 said furnace body, 
at least one tube of said plality of tubes dis- 
posed adjacent the end wall of said furnace body 
and a second tube o1 said plurality of tubes posi- 
tioned adjacent e closed end of said elongated 
perforate tube. 
9. A carbon black furnace comprising a hollow 
cyldrical chamber having one closed end, 
means comprising an elongated porous tube dis- 
posed centrally in said chamber adjacent said 
end for introducing a central cote of gas, means 
for introducing a stream of gas in a direction 
tangent to the inner walls of said chamber and 
in a plane perpendicular  the longitudinal axis 
thereof so as to fo an outer layer of gas, and 
means for introducing an annular column of gas 
between sald central cote and outer layer. 
10. A process o1 makg carbon black which 
comprises troducing a free oxygencontaining 
gas through an elongated porous tube centrally 
disposed at the inlet end of an elongated cylin- 
drical fugace chamber and axially aligned 
therewith, introducing reactant hy'ocarn gas 
from a point concentric with said tube in a direc- 
tion parallel therewith so as to substantial sur- 
round said free-oxygen containg gas with said 

.hydrocarb0n gas,. introducing .further free. oxy- 
gen-containing gas-into the .chamber near the 
inietend wall thr0ugh a burner tube, said lJurner 
tube Seing s0 positioned as fo direct the flow Of 
5 said free oxygencontaining gas. in a direction 
tangent to the inner surface of the side wall and 
with the pred0minating component of motion in 
a plane perPendicular fo the longitudinal axis of 
the chamber; burning the free oxygen-contaning 
10 gseswiththe rea:ctan hydrocarbon to maintain 
the temperature of the reaction chamber at sub- 
stantially caço_n black-f(rming temperature, the 
frç oxygenc0ntaining_gaS being introduced 
through said humer tube ai sufficiently high 
15 veloci.ty and in sufficient quantities aS to main- 
tain by centrifugal force flame and combustion 
pr0ducts adjacentthe whole inner surface of the 
chmber Side wall, thus forming a separating 
laY.erl of said flarne and Combustion products be- 
20 tween th sidé-wail ad the reactant mixture in 
the chamber, cooling the elïïuents of the reac- 
tion chamber to below the carbon black-forming 
temperature, and separating the carbon black 
from the products of combustion. 
25 11. A process according fo claire 10, wherein 
the ïree oxygen-containing gas introduced tan- 
gentially to the inner surface of the side wall of 
the chamber comprises a fuel and air mixture. 
12. A process according to claire 10, wherein 
30 the free oxygen-containing gas introduced tan- 
gentially to the inner surface of the side wall of 
the chamber comprises air alone. 
13. A furnace for producing carbon black com- 
prising in combination a hollow cylindrical fur- 
35 nace body having one end wall, one end open and 
a pefforate tube mounted in said end wall and 
extending along the axis of said body, said per- 
forate tube terminating in a closed end at a raid- 
point axially of said furnace body, means con- 
4O nected fo said pefforate tube for supplying free- 
oxygen containing gas thereinto, an annular gas 
inlet means comprising a tubular member dis- 
posed axially with respect to said furnace body 
in the end wall thereof, said tubular member 
being concentric with and outside of said per- 
45 forate tube and forming an annulus therebe- 
tween, means connected to said gas inlet means 
for supplying gas thereinto, a humer tube ex- 
tending through the side wall of said furnace 
body near said closed end, the longitudinal axis 
5O of said humer tube being tangent fo the inner 
cylindrical wall of said body and in a plane per- 
pendicular to the axis of said furnace and means 
connected to said humer tube supplying free- 
oxygen containing gas thereinto. 
55 14. A furnace for producing carbon black com- 
lorlsing in combinatlon a hollow cylindrical fur- 
nace body having one end wall, one end open 
and a perforate tube mounted in said end wall 
and extending along the axis of said body, said 
6 perïorate tube terminating in a closed end ata 
midpoint axially of said furnace body, means 
connected to said pefforate tube for supplying 
free-oxygen containing gas thereinto, an annu- 
lar gas inlet means comprising a tubular member 
65 disposed axially with respect to said furnace body 
in the end wall thereof, said tubular member 
being concentric with and outside of said porous 
tube and forming an annulus therebetween, 
means connected to said gas inlet means for sup- 
7o plying gas thereinto, a plurality of tubes extend- 
ing through the side wall of said furnace body, 
the longitudinal axis of each tube of sald plu- 
rality of tubes disposed tangent fo the inner cy- 
lindrical wall of said furnace body and in a plane 
75 intersecting the longitudinal axis of said furnace 
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body af right angles, af least one tube of said 
plurality of tubes disposed near said end wall 
and another disposed af a mtdpoint longitudi- 
nally of said furnace body and means connected 
to said burner tubes supplying free-oxygen con- 5 
taining gas thereinto. 
15. The process of producing carbon black in 
a cylindrical zone comprising introducing a col- 
umn of combustton-supporting gas centrally of 
satd zone, introducing axially o£ said zone an an- 10 
nular column of reactant hydrocarbon surround- 
ing satd central column, introducing a helically 
rotating annular column of combustion-support- 
tng gas into said zone surrounding said annular 
column of axially introduced reactant hydrocar- 5 
bon, stabilizing the central column o£ combus- 
tton-supporting gas as to position by guiding the 
same by diffusion through a perforate tube dis- 
posed axially throughout much of the longitudi- 
nal extent of said zone, burning some of said 20 

12 
reactant hydrocarbon thereby converting some 
of said reactant hydrocarbon to carbon black and 
collecting said carbon black for use. 
JOSEPH C. KIEJCI. 
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